Activated type II receptors in brain cannot rebind glucocorticoids: relationship to progesterone's antiglucocorticoid actions.
Exchange assays have often been used to quantitate steroid receptors when endogenous ligands are present; however, there are no reports of their successful application to activated glucocorticoid-Type II receptor complexes. In addition to investigating the reasons for this failure, the present study also examined the effects of progesterone on glucocorticoid dissociation from, and reassociation with unactivated and activated Type II receptors. Molybdate-stabilized brain cytosol from adrenal-ovariectomized mice was incubated with [3H]dexamethasone ( +/- [1H]DEX) for 40 h at 0 degree C. Afterwards free steroid was removed on Sephadex G-25 columns in the presence (unactivated receptors) or absence (activated receptors) of molybdate. Activation, as measured by DNA-cellulose binding, was achieved by incubating molybdate-free cytosol at 22 degrees C for 20 min followed by G-25 filtration in the presence of molybdate. The rates of dissociation and reassociation were then measured by incubating cytosol with [1H]triamcinolone acetonide (TA) or [3H]TA ( +/- [1H]TA) at 12 degrees C. An exchange assay was also employed in which cytosol was incubated first with [1H]DEX for 40 h at 0 degree C followed by bound-free steroid separations and 12 degrees C incubations with [3H]TA ( +/- [1H]TA). Both approaches revealed that even though activation reduced the rate of DEX dissociation from Type II receptors by 40%, it eliminated the ability of the newly unoccupied receptors to rebind glucocorticoid. Adding [1H]progesterone to occupied receptor preparations increased dissociation rate constants by nearly 3-fold, for both unactivated and activated Type II receptors. Since [1H]TA failed to prevent this effect, progesterone appears to act at an allosteric site(s) which cannot be occupied by glucocorticoids. Exchange assays revealed that progesterone-facilitated dissociation increased the rate of glucocorticoid rebinding to unactivated, but not activated Type II receptors. These results suggest that spontaneous and progesterone-facilitated termination of glucocorticoid genomic actions could be mediated by steroid dissociation since unoccupied activated Type II receptors do not rebind agonist steroid.